Abstract-Clean water used in daily activities in the household will mostly be wasted as waste, both gray water and black water. Waste water classified as black water is generally processed simply using septic tanks while used water is discharged directly into the drainage channel and then into the environmental media. Waste water should be managed before being discharged into environmental media. Waste water management can be carried out through reduction, processing and utilization or disposal. The method used in this study is to review the results of previous research by adding primary data to develop a strategy for managing household wastewater. Interviews were conducted with stakeholders of household wastewater management to formulate wastewater management policies that will be carried out and allow them to be implemented in the future. Based on the simulation results obtained the value of sensitivity O/M ratio obtained an average value of 1.91. Simulation of optimistic conservative conditions should be a concern in determining wastewater management policies, especially at the stage of wastewater treatment which has a value that is 2 times greater than moderate conservative conditions. Waste water treatment is more effective in reducing the BOD pollution load that will enter the environmental media compared to the reduction and reuse of waste water. Wastewater treatment can reduce pollution loads by up to 41.1% but with integrated wastewater treatment with reduction of wastewater and reuse of waste water can reduce BOD pollution load to reach 71.28%. The strategy is to arouse and build public awareness through counseling to reduce waste water and reuse waste water that has been treated.
I. INTRODUCTION
ater is a resource that is vital for the survival of humans and other living things. Therefore, water resources must be protected so that they can still be utilized properly by humans and other living creatures. The use of water for various purposes must be carried out wisely, while still calculating the interests of the current generation without reducing the interests of future generations to obtain the same water resources that we have now. Lately, water has become a problem that needs serious attention and savings. To get good water according to its designation standards, it is now an expensive item because a lot of water is polluted by waste originating from human activities, such as household activities, industry, agriculture, livestock, and other activities [1] . Household, industrial, and all activities that produce waste water should carry out waste water management. If all human activities pay attention to the management of waste water produced, the problem of shortages and water pollution does not really need to worry. But in reality there are many industries and other activities that dispose of their waste into environmental media through drainage, canals, rivers, sea and other water bodies without management. Disposal of waste water directly into environmental media which is the cause of water pollution. Waste, both in liquid and solid form even the gas that enters the environmental media causes a deviation from the normal state of water. Water irregularities from normal conditions indicate water pollution has occurred. Waste water management carried out, especially by business actors and / or activities is still limited to wastewater treatment; not yet integrated waste water management. Waste water management should be carried out through stages of reducing, processing and reusing waste water.
Reduction of Household Wastewater
Reduction of household wastewater, especially used water, is carried out at the source, namely from households. Reduction of used water in the household can be done by reusing used water according to its designation. Domestic wastewater can also be processed simply and the results can be used for watering plants, pet consumption, fertilizer sources for plants or for fish ponds [2] , [3] , [4] , [5] . Management of wastewater or used water at the household level is carried out by: 1) general disposal through waste water storage located on the yard, 2) used for watering plants in the garden, 3) discharged into the infiltration field, 4) flowing to open channels, and 5) are channeled into closed channels or gutters with a filtration system [6] , [7] . While excreta management is carried out with a dry system or night soil such as digging pit latrines and wet systems such as septic tanks [8] , [9] , [10] . Based on the [11] , it is explained that by increasingly relying on the industrial sector to sustain economic growth, the added value of manufacturing is expected to increase 13-fold and the resulting waste increases 10-fold if the process continues as it is today. If it cannot be stopped or reduced, the cost of processing and disposal of waste water so that the quality standard of waste W ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.07.2019.p9196
www.ijsrp.org and environmental quality standards can be met will be very high. If no processing is carried out, the level of pollution will increase considerably from the current high pollution level. Therefore, it would be more effective to try to "minimize waste water" and save costs for wastewater treatment. In addition, minimizing wastewater not only reduces waste water that must be collected, processed and disposed of but also reduces the use of raw materials, energy and water [12] . Furthermore, the pollution load that enters the environmental media will also decrease. Pollution load in urban areas in Java with and without waste minimization illustrates how a minimization factor of 50% can reduce pollution loads from 370,000 tons to 185,000 tons in 2020 [11] . The wastewater management strategy should be a strategy that starts where waste is produced until the waste water is discharged. This kind of strategy can be divided into steps and actions in synergy, namely: 1) minimizing wastewater, efforts to reduce wastewater both from industry and those produced from households, 2) improving services, this program is more directed at improving household wastewater services , because industrial wastewater is usually managed by each industry, and 3) processing and disposal, the waste produced still needs to be processed and disposed of in an environmentally friendly manner [13] , [14] , [15] , [16] . Waste water management has been concentrated in improving service, processing and disposal, while minimizing wastewater is still lacking in attention [17] , [18] . To achieve success, the three steps above must be implemented in an integrated and inseparable manner [19] , [20] , [21] . Reduction of waste water can be done by making efficient use of water. Efficiency of water use can be applied by using watersaving technology, for example replacement of bathtub to shower, changing shower pressure by using lower pressure, applying reuse of towels and bed sheets and using recycled waste water for watering plants [22] , [23] . The implementation of an efficient water use program has been implemented in hotels in Yogyakarta, Indonesia, indicating that the efficiency of water use can save clean water use by 7.2 -8.9% per year. With a comprehensive study of all activities that use a lot of clean water, water efficiency efforts that are carried out consistently can reduce the level of water consumption by 23-30% [24] .
Reclaim or Recycle of Household Waste Water
Waste water sourced from households consists of gray water [25] , [26] and waste water mixed with excreta in the form of feces and urine (black water). Waste water classified as gray water is generally discharged directly into sewers or rainwater channels 27], [28] , while wastewater classified as black water is channeled to individual or group septic tanks [29] . Based on observations in the field that the disposal and treatment of human waste with existing systems mainly relies on local systems, in areas with low ground water levels with low to moderate population densities, and suitable soil conditions are considered still sufficient. But in areas with high population density, where the distance between houses and septic tanks is getting closer, the processing of the local system is already not possible because it can pollute ground water. According to [30] , that 40% of well water samples are known to contain E. coli with the number of colonies identified, namely> 2400/100 ml. This shows that the well water has been contaminated with E. coli bacteria and does not meet the requirements of clean water. Well designed and operated septic tanks can significantly reduce BOD [30] . Most septic tank sanitation systems are not managed properly, so their ability to treat wastewater is also limited. Septic tanks are not routinely emptied and mud collection services from septic tanks often dispose of mud in canals or rivers [11] . In contrast to the processing of WWTPs which significantly reduced BOD to 58%, although BOD concentrations still exceed the required quality standards [31] , [32] . Waste water treatment aims to reduce BOD, COD, nutrients, particles mixed and kill pathogenic organisms [33] , [34] , [35] , [36] . In addition, additional processing is needed to eliminate nutrients, toxic components, and materials that cannot be degraded so that the concentration becomes low [37] . The wastewater treatment system consists of an on-site system and an off-site system. The selection of individual, communal and semi-communal systems is determined based on local conditions, rainfall, occupancy density, population and socioeconomic conditions [38] . Communal and semi-communal systems can be applied to people who do not have private latrines, low economic levels, slums, and densely populated areas [39] , [40] . The process of treating wastewater containing organic compound pollutants, the technology used in large part uses the activity of microorganisms to decompose organic compounds contained in natural wastewater. The process can take place in aerobic or anaerobic or in facultative conditions. The aerobic process is usually used for wastewater treatment with a BOD load that is not too large, whereas anaerobic process is used for wastewater treatment with a very large BOD load [41] , [42] . The selection of waste water treatment technology must consider several things, including the amount of wastewater to be treated, expected quality of processed water, ease of management, availability of land and energy, and the lowest possible operational and maintenance costs [43] . Waste water treatment with on-site or decentralized systems and ecobiological systems are generally very simple, low-cost and easy to maintain. Each type of wastewater treatment technology must pay attention to the technical aspects, economic aspects, environmental aspects and human resources that will manage these facilities [44] , [45] , [46] . The most important aspect to be considered in processing the benefits is the quality of treated water must meet the waste water quality standards. The choice of technology is always directed to get more innovative technologies to meet the waste water quality standards.
Reuse of Household Waste Water
Increasing population and economic growth, the potential for environmental pollution will also increase. Therefore, the management and safety of waste water disposal is very important to maintain public health and reduce the level of environmental degradation. In addition, adequate wastewater management is also needed to prevent contamination of water bodies for the purpose of preserving water resources. One of the most promising efforts to stem the global water crisis is the processing of industrial wastewater and municipal wastewater for reuse [47] . The WateReuse Association defines the reuse, recycling or reclamation of water as "water used more ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.07.2019.p9196
www.ijsrp.org than once before the water returns to the natural water cycle" [48] , [49] . Thus, water recycling is the reuse of wastewater treated for beneficial purposes such as agriculture and landscape irrigation or household gardens, industrial processes, toilet flushing, or filling groundwater basins or as groundwater recharge, washing cars, and fire fighting [23] . Reuse of wastewater allows communities to become less dependent on groundwater and surface water sources and can reduce the diversion of water from sensitive ecosystems. In addition, reuse of water can reduce the nutrient burden of dumping waste water into waterways, reducing and preventing water pollution, and saving energy consumption [50] . This 'new' water source can also be used to fill water source quotas that have been used excessively [51] , [52] , [23] . According to [53] , that Australia has changed the thinking pattern for 40 years about wastewater from the issue of disposal to recognize wastewater as a legitimate and valuable resource but recycled water that can be drunk directly does not receive community and political support in to date. In contrast to the Singapore government which has taken an active role in communicating accurate scientific facts and taking a persuasive approach to reuse of wastewater. Reuse of wastewater is part of the Singapore government's master plan to cover the water balance deficit by increasing the quality of urban wastewater to the quality of drinking water [54] . Waste water that has been through the processing will eventually be discharged into environmental media or water bodies, which are discharged into canals, rivers, lakes or into the sea. Waste water to be discharged into a water body must meet the required quality standards so as not to have an impact on the surrounding environment [47] . Domestic wastewater, especially those sourced from households should be seen as a resource, especially water resources and nutrient content contained therein [55] . Processed wastewater can be used for agricultural irrigation and the mud can be used as fertilizer [8] , [56] . Waste water contains chemical elements needed by plants for their growth, both macro elements and essential elements. Therefore, the reuse of waste water can reduce the costs spent on fertilizers, and the resulting water is considered safe because it has been treated and is pathogenic free [57] . Waste water treatment systems are usually adapted to technical and economic criteria, such as the removal efficiency of specific pollutants, construction costs, but rarely based on their suitability for potential reuse [58] . However, recycling and reuse affect the entire "water cycle", from supply to final disposal. Therefore, these practices will influence how to design, build and operate water infrastructure and sanitation. This study aims to formulate a strategy for managing household wastewater to reduce pollution load.
II. RESEARCH METHOD
The method used in this research is to review previous research by adding primary data to develop a strategy for managing household wastewater.
Data Collection Methods
The data collected in this study consists of primary and secondary data. Primary data was obtained from interviews with stakeholders of household wastewater management in Makassar City, consisting of Local Development Planning Agency, Public Works Agency, Environmental Management Agency, Healt Office, and Wastewater Management Units. Interviews were conducted with stakeholders of household wastewater management to formulate wastewater management policies that will be carried out and allow them to be implemented in the future. While the secondary data used is the data from the previous author's research on "the dynamic model of household wastewater management to reduce BOD pollution load" through the stages of reducing, processing and reusing household wastewater. Primary data from interviews with stakeholders of household wastewater management and secondary data from previous studies were then simulated with the help of Powersim Studio 10 Academic software. The simulation results obtained are then used to formulate household wastewater management policies and strategies.
III. RESULTS AND DISCUSSION
Management of household wastewater should be carried out as a series of activities consisting of activities to reduce, process and reuse wastewater. According to [59] , that the management of household wastewater through stages of reduction, processing and reuse can reduce the BOD pollution load entering the ambient environment to reach 71.28%. For details, can be seen in Figure 1 and Table 1 . The model scenario is simulated from controlled inputs which is a major factor in supporting a decrease in BOD pollution load originating from households. Factors that influence the behavior of the model which are also the needs of each stakeholder, namely: 1) extension of household wastewater management, 2) household waste treatment technology that effectively reduces BOD pollution load, 3) waste water management through a reduction , processing and utilization of household wastewater, and 4) law enforcement. www.ijsrp.org Table 2 . The condition scenario in Table 2 is the result of discussions with stakeholders. This scenario is the dominant condition that will occur in the future that can be applied by stakeholders. The important thing to note in the scenario of reducing wastewater is the existence of extension activities. Extension activities can increase public awareness to reduce waste water. Reduction of wastewater can be done by utilizing waste water for flushing toilets, watering plants or parks and watering yard or roads. To be clear, the simulation of waste water reduction scenarios can be seen in Table 3 and Figure 2 . www.ijsrp.org tons. The BOD pollution load has decreased with the management through the stages of reducing and treating wastewater. Decreasing BOD pollution load by reducing it then continued with wastewater treatment reaching 48.63% from unmanaged conditions or BAU at the end of the simulation in 2038. Although the BOD pollution load has decreased but in quantity has increased with increasing numbers population. Therefore, there is a need for policy intervention to continuously reduce the BOD pollution load that enters the environmental media. Policy interventions to reduce BOD pollution load are carried out by creating a scenario of moderate conservative and optimistic conservative. Moderate conservative conditions were able to slow the increase in BOD pollution load to 198,091.38 tons at the end of the simulation in 2038 or be able to reduce pollution load by 5.95% from conservative conditions. BOD pollution load with a optimistic conservative scenario at the beginning of the simulation in 2013 amounted to 25,027.38 tons, 2017 increased to 80,214.4 tons and at the end of the simulation in 2038 reached 180,083.07 tons. The decrease in pollution load is 14.52% of conservative conditions or 9.57% of moderate conservative conditions. To be clear, a simulation of a wastewater treatment scenario can be seen in Table 4 and Figure 3 . Decreasing BOD pollution load through wastewater treatment activities is largely determined by available processing infrastructure, technology or processing systems and capacity or capacity of WWTPs. The greater the capacity of the WWTP, the greater the number of house connections that can be accessed. Likewise, the better the performance of WWTPs, the lower the BOD pollution load will increase. Based on Figure 2 shows that with the construction of the Losari WWTP with a capacity of 14,405 SR, the decrease in BOD pollution load began to decline in 2021 and reached the lowest decrease in BOD pollution load in 2024 for the optimistic conservative scenario. But the expansion in 2025 has increased again as the population increases but the increase is slower than the conservative and moderate conservative scenario. www.ijsrp.org
If the WWTP infrastructure is available, the important thing that needs attention is community participation in accessing WWTP infrastructure. One way to increase community participation in connecting houses or connecting to wastewater pipelines is to increase public awareness through counseling.
Waste Water Reuse (R3)
The decrease in BOD pollution load has decreased after gradual management through reduction and treatment of wastewater. The reduction in BOD pollution load can still be reduced by utilizing treated wastewater. The BOD pollution load from the BAU condition decreased by 71.28% after utilization. A decrease in BOD pollution load can be reduced through policy intervention. Policy intervention is carried out by making a moderate conservative and optimistic conservative scenario. Moderate conservative conditions can reduce BOD pollution load by 1,064.8 tons in 2015, 2017 increased to 5,124.47 tons and at the end of the simulation reached 79,248.87 tons or a decrease of 32.69% from conservative conditions. The conservative optimistic condition is able to slow the increase in BOD pollution load until 2025, namely after the functioning of the Losari WWTP. But in 2026 there was an increase along with population growth, so that at the end of the simulation in 2038 it reached 62,259.55 tons or a decrease of 21.44% from moderate conservative conditions and 47.12% from conservative conditions. To be clear, a scenario simulation of waste water utilization can be seen in Table 5 and Figure 4 . Figure 4 . Scenario of Decreasing the Load of BOD Pollution through Household Waste Water Reuse Utilization of waste water after processing or reclaim is an easy way to reduce the BOD pollution load. Processed wastewater can be used to water the garden or plants, water the street or yard and fire extinguishers [59] . Another designation of treated wastewater is for raw water drinking, injected into soil or ground water, agricultural irrigation, and other suitable designation. However, the waste water that is used is very small at 5% because some people do not want to use it by reason of environmental impacts and health risks [60] , social cultural acceptance [61] , even religion [23] . Therefore, it is necessary to raise awareness for the community to utilize treated wastewater. Awareness can be done by providing counseling. Scenario simulation results on the use of wastewater in optimistic conservative conditions according to Figure 3 shows that 5% of the community uses wastewater to watering the road or yard, 5% for watering the garden or plants and 3% for fire hydrants, while for reinjection into the ground or recharge well 0%.
Strategy of Household Wastewater Management
Based on the conditions of various scenarios and controlled input simulations, it can be illustrated the behavior conditions of each sub-model in the future. Sensitivity to scenarios is obtained from conservative variables. Comparison between conservative conditions and optimistic conservative and moderate conservative conditions can be seen in Table 6  Table 6 . Limited land in urban areas resulted in WWTP facilities being built under road infrastructure or other public infrastructure. Based on the projected needs and accretion of WWTP, another problem that will arise is the problem of operational and maintenance of WWTP facilities in the community. The results of research in the field show that up to 2017 the number of WWTPs that have been built is 131 units. Data obtained from the [62] , showed that of the 131 units of WWTP that had been built, there were 60 units in good condition, 30 units were lightly damaged, and 37 units were severely damaged or not functioning. The data shows that 51.15% of WWTPs that have been built do not function properly physically, but the quality of the effluent produced is <10% which meets the quality standards of domestic wastewater. The strategy that can be done to solve the problem of the large number of WWTPs needed and the addition of WWTPs and the number of WWTPs that are not functioning properly is to increase the capacity of WWTPs. As a comparison of the Losari WWTP as an urban WWTP with the number of house connections of 14.405 only able to process BOD pollution loads of 5,582.5 tons per year at the start of operations in 2021 and 12,696.51 tons per year after full operation in 2025. WWTP Losari only able to serve 2.974% of the population of Makassar City. Based on the description of Losari WWTP, to process all wastewater generated by residents of Makassar City, Indonesia, 34 WWTPs are needed. The operation and maintenance of WWTPs is 34 units if it is considered to be too heavy, so the WWTP capacity should be increased so that one unit of WWTP can serve 5% of the population of Makassar City, Indonesia. The number of WWTP units needed if the capacity can serve 5% of the population of Makassar City, then only 20 units of WWTP are needed but must also take into account the increase in pollution load due to the increase in population.
Effectiveness of WWTP Performance
The effectiveness of WWTP performance is influenced by several factors, among others: technology choices of WWTP, maintenance and operation of WWTPs. Based on observations in the field, the WWTP system that has been built in Makassar City is only one type, the anaerobic system. According to [41] , that wastewater with high organic matter content can be processed with an anaerobic system. According to [31] that WWTP can reduce BOD pollution load by 58%. This is not much different from the data obtained in this study that is equal to 56.25%. But it needs to be understood that the communal WWTPs that were sampled were the best WWTPs that were chosen purposively. According to [11] , [63] , [64] , [65] , [66] , [67] , that the septic tank is very good at maximum operation can reduce the BOD pollution load by 60%. The strategy to maximize the performance of WWTPs to reduce pollution load can be done by: carrying out maintenance of WWTP on a regular basis, operating WWTP continuously so that the microorganisms contained in the reactor as breeding decomposers are not disturbed, avoiding waste water flow into the WWTP network containing ingredients chemicals that can kill microorganisms, such as cleaning agents or anti-septic substances, avoid flowing into the WWTP network of hightemperature wastewater. In addition, it is necessary to look for alternative WWTP systems or the construction of WWTPs in the future using a WWTP system that is different from the existing WWTP system. An example of WWTP system that needs to be applied to maximize the decrease in BOD pollution load is the trickling filter system. The trickling filter system combines anaerobes and aerobes, where wastewater is initially treated with an anaerobic system and wastewater is spread to the top surface of the media with the distributor's arm rotating and water dripping down through the media layer. According to [39] , that wastewater from the food industry can be processed using trickling filters, the typical value of organic loads for trickling filters is 0.5 kg BOD5 per m 3 day. The characteristics of food industry wastewater have similarities with household wastewater containing high organic matter.
Integrated Waste Water Management
Based on the sensitivity values in Table 6 , it shows that wastewater treatment is more effective in reducing BOD pollution load because it has a 2 times greater ratio between optimistic and moderate sensitivity values. The data in Table 1 also shows that wastewater treatment can reduce pollution loads by up to 41.1% but with integrated wastewater treatment with reduction of wastewater and reuse of wastewater can reduce the BOD pollution load to reach 71.28%. Waste water treatment requires investment costs for the construction of WWTP infrastructure, in addition it requires routine and regular operational and maintenance costs. Reduction of wastewater and reuse of waste water does not require facilities and infrastructure or costs, only the willingness and awareness is needed to reduce the BOD pollution load that will enter the environmental media. Therefore, the strategy is to arouse and build public awareness through counseling to reduce waste water and reuse waste water that has been treated. ISSN 2250-3153 http://dx.doi.org/10.29322/IJSRP.9.07.2019.p9196
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IV. CONCLUSION
Management of household wastewater must be a series of activities which include reducing, processing and reusing waste water. The simulation results show that the stages of wastewater treatment can reduce BOD pollution load by 41.1% and the ratio sensitivity value between optimistic and moderate conditions is 2 times greater but if done in an integrated manner between reducing, processing and reusing wastewater can reduce the BOD pollution load up to 71.28%.
